Aim: Performing haemodialysis therapy at home has been associated with improved survival for end-stage kidney disease patients and can generally be delivered at a lower cost to the healthcare system when compared with centre and satellite unit dialysis. However, only a minority of dialysis dependent end-stage kidney disease patients successfully sustain haemodialysis at home. Current practice for determining dialysis treatment modality and location takes into account medical suitability and social situation, but infrequently formally examines the contribution of psychological factors. This study explores demographic, health, and psychological factors that may predict patients' ability to sustain home haemodialysis.
more adaptive coping strategies. More research is needed to assess whether instituting these psychological interventions will assist patients to adopt and sustain dialysis therapies which require increased patient self-management.
Performing haemodialysis therapy at home has been associated with advantages including a more flexible and individualized dialysis regimen, improved fluid balance and blood pressure control, better quality of life including more independence and dietary freedom and improved survival for end-stage kidney disease (ESKD) patients.1-3 It can generally be delivered at a lower cost to the healthcare system when compared with dialysis in-centre and satellite unit dialysis provided patients can be maintained on dialysis at home for at least 12-18 months.4,5 Despite these incentives, only a minority of dialysis dependent ESKD patients currently successfully sustain haemodialysis at home. Although Australia and New Zealand have some of the highest prevalence rates of home haemodialysis in the world, only approximately 9-18% of dialysis-dependent ESKD patients are sustained on home haemodialysis. 6, 7 There is substantial variation in uptake of home dialysis therapies between different nephrology units. These differences are not primarily explained by differences in patient populations but rather by non-patient factors, including funding models, location and the preferences of the treating nephrologist.8-10 Currently, assessment of patient suitability and recruitment for home haemodialysis relies largely on nephrologists and senior nurses subjectively weighing up perceived physical morbidities, cognitive capacity and social situations of patients in the context of the practitioner's own personal experiences and preferences, in addition to patient preferences. This subjective process is likely a substantial contributor to the variability of uptake of home dialysis therapies.
In an effort to systematically maximize the availability of home haemodialysis with its associated benefits to all capable candidates, there is increasing interest in defining more objectively patient focussed factors that are associated with ability to sustain home haemodialysis. We should be particularly interested in those factors that may be improved with targeted interventions.
Previous studies identified a variety of demographic, physical health, social and psychological patient factors that are associated with ability to sustain home haemodialysis. The 18-item scale is self-administered and the user rates each item on a six-point scale from 'strongly disagree' to 'strongly agree'. The three subscale scores range from six to 36, and are interpreted as separate measures of the perceived control over health.
Coping was assessed using the COPE scale, a self-administered scale containing thirteen subscales that can be grouped into three categories: adaptive coping, maladaptive coping, and general coping.32,33 Adaptive coping strategies, such as planning and problem solving, are seen as more effective for long-term outcomes.34 Maladaptive coping, including denial and behavioural disengagement, are seen as unhelpful, despite their use for short-term relief of stress. General coping strategies such as seeking emotional support or relying on religion, are strategies that are not strongly adaptive or maladaptive, but may be used as part of general coping. 35 In the COPE, statements corresponding to a coping strategy are rated on a four-point scale from one, 'don't do this at all', to four, 'do this a lot', yielding subscale scores ranging from one to 16 higher values indicate a higher contribution from that variable. We interpret P-values < 0.05 as significant.
RESULTS
One hundred and forty-nine patients were referred for psychological assessment during the study period. Of these 113 consented to participate in this study. Thirty-six patients were excluded: 14 were currently dialysing successfully at home but had not completed 365 days required to qualify as 'successful', 22 patients did not complete training for medical reasons including eight patients receiving renal transplants. Demographic data are presented in Table 1 . Of the 113 patients, 72 were successful at maintaining haemodialysis at home for at least 365 days while 41 chose for psychosocial reasons not to attempt or continue home haemodialysis. The median (interquartile range) home time was 825(56-1481) days. Fiftyfive patients responded to the self-report measures of locus of control and coping and their data were used for the analysis. Table 2 
DISCUSSION
Coping styles were significantly associated with successfully maintaining haemodialysis at home, explaining 16% of variance in our model. In particular those who reported higher use of adaptive coping strategies were significantly more likely to sustain home dialysis for a longer time.
This finding is significant because coping skills can be taught and reinforced through education in selfmanagement and problem solving skills. Such skill-based interventions have been beneficial in treating depression symptoms,37 and assisting distressed cancer patients.26 Other studies have suggested that self-management behaviours and cognitivebehavioural interventions have the potential to improve care for ESKD patients. 38, 39 Coping skills may therefore provide a target for therapeutic intervention.
Strengths and limitations
This is the second largest observational cohort study exploring patient factors associated with successful maintenance of home haemodialysis. It is the only study that attempts to assess psychological factors in any detail. It is the only study that has specifically attempted to identify factors that may be potentially modifiable and may represent therapeutic targets for future interventional studies.
However, as this is an observational cohort study, we have only documented an association between coping style and successful maintenance of home haemodialysis, and causation cannot be implied. Our relatively small sample size limited the number of independent variables that could be included in the model and the power of this study. In particular, there was only a very limited assessment of carer factors, which are important correlates of the success of this modality.
This study draws on findings from dialysis users of a single public healthcare service with few privately insured patients included. Therefore, this population may not be completely representative of all haemodialysis patients in Australia.
The constructs associated with coping skills, as defined in the COPE measure, have been used in this study to equate with the life skills that are helpful or not helpful in managing this technique. However, the construct validity and factor structure of the COPE continue to be the subject of inquiry40 and may not generalize to other definitions of adaptive coping.
Conclusions
Coping style, and particularly the use of adaptive strategies such as planning and problem solving, was assessed by this study to be a significant contributor to success with home haemodialysis. This finding is of particular significance because, unlike many other factors which have been associated with success in sustaining home haemodialysis, coping skills can be taught and reinforced through education in self-management and problem solving skills. This suggests that more detailed psychological assessment and intervention may play an important role in assessing and establishing patients on home haemodialysis and increasing the number of patients who may be suitable for this therapy. Further research is needed to better define the impact of psychological factors on the ability to sustain home haemodialysis and to investigate the impact of interventions to improve problem solving and self-management on the uptake and sustainability of home haemodialysis.
